Related literature
For the oxidation of thiols to disulfides, see : Yiannos & Karaninos (1963) ; Chowdhury et al. (1994) ; Yamamoto & Sekine (1984) . For metal-organic disulfide salts, see : Briansó et al. (1981) ; Casals et al. (1987) . For related structures, see: Kazak et al. (2004) ; Harrison et al. (2007) . Cargill Thompson et al. (1997) .
Experimental
Crystal data [Cu(C 2 Table 1 Selected bond lengths (Å ). Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; Ày þ 1; Àz þ 1; (ii) Àx þ 1; Ày; Àz þ 1; (iii) Àx; Ày; Àz þ 1;
Data collection: X-AREA (Stoe & Cie, 2002 ); cell refinement: X-AREA; data reduction: X-RED (Stoe & Cie, 2002); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEPIII (Burnett & Johnson, 1996) ; software used to prepare material for publication: WinGX (Farrugia, 1999) and PLATON (Spek, 2009) . Sekine, 1984) . In the present case, the formation of the mnic-mnic (mnic: 2-mercaptonicotinate) dianion may be due to the oxidation of mnic via oxygen in the presence of Cu(II). It was of interest to determine the structure of the title compound, as there are a limited number of documented metal-organic disulfide salts (Briansó et al., 1981; Casals et al., 1987) . Here, we report the crystal structure of the title compound, (I).
The asymmetric unit of compound (I) contains two crystallographically independent half-complexes in which the ethylenediamine (en) ligands, aqua ligands, 2-mercaptonicotinate anions and water molecules occupy general positions, whereas the Cu(II) ions are located on centres of inversion. In the crystal structure of the title compound, (I), the Cu(II) ions are coordinated by four N atoms of en ligands, forming a slightly distorted square plane. The Cu-N distances of 2.005 (2), 2.016 (2), 2.025 (2), and 2.015 (2)Å are comparable to those in other ethylenediamine-copper(II) complexes, such as transBis(ethylenediamine)bis(p-nitrobenzoxasulfamato)copper(II) (Kazak et al., 2004) , Diaquabis(ethylenediamine) copper(II) bis(4-nitrobenzoate) (Harrison et al., 2007) , The coordination sphere of the Cu(II)ions is completed by two longer contacts to two symmetry equivalent aqua ligands located above and below the tetragonal plane. The Cu-Ow distances of 2.702 (2)Å (Cu1-O1) and 2.499 (2)Å (Cu2-O2) are strongly elongated due to Jahn-Teller distortion and the coordination polyhedra around the Cu(II) ions can be described as significantly distorted octahedral.
The mnic-mnic dianion acts as a counter anion in title compound. The torsion angle about the S-S bond (Cargill Thompson et al., 1997) }. The S-S bond length is 2.0352 (8) Å, which is comparable with those observed in [C 5 H 9 NH(CH 3 )S] 2 [CuCl 4 ] [2.02 (2) Å; (Briansó et al., 1981) 
[CdBr 4 ] [2.013 (3) Å; (Casals et al., 1987) ].
The crystal packing of (I) is formed via interesting intermolecular hydrogen bonding interactions. It can be seen from (Table   2) , which lead to three dimensional extended network in the unitcell.
Experimental 2-mercaptonicotinic acid (0.31 g, 2 mmol) (HMNA) was added into a solution of Cu(II)Cl 2 .2H 2 O (0.17 g, 1 mmol) in ethanol (40 ml). After stirring for 30 min, ethylenediamine (0.12 g, 2 mm l) was added into solutions of these compounds, under stirring, and mixtures were allowed to stand at room temperature. After a few days, well formed purple crystals were selected for X-ray studies. were not located.
Figures Fig. 1 . : ORTEPIII (Burnett & Johnson, 1996) plot of the copper(II) complex. Non-H atoms are drawn with displacement ellipsoids at the 30% probability level and H atoms are shown as small spheres of arbitrary radii. Water molecules are omitted for the clarity. [Symmetry codes: 0.0314 (9) 0.0326 (10) 0.0256 (9) −0.0009 (7) 0.0020 (7) 0.0026 (7) C6 0.0297 (9) 0.0316 (10) 0.0314 (10) 0.0019 (7) 0.0052 (7) 0.0042 (8 −178.9 (2) C8-C7-N5-C6 0.6 (3) S2-C11-C12-C16 0.7 (3) C12-C11-N6-C15 −1.5 (3) C11-C12-C13-C14 −0.4 (4) S2-C11-N6-C15 178.94 (19) C16-C12-C13-C14 −180.0 (2) C14-C15-N6-C11 0.4 (4) C12-C13-C14-C15 −0.7 (4) N5-C6-S1-S2 −9.32 (17) C13-C14-C15-N6 0.7 (4) C5-C6-S1-S2 170.74 (15) C13-C12-C16-O3 174.7 (2) N6-C11-S2-S1 −2.08 (18) C11-C12-C16-O3 −4.9 (4) C12-C11-S2-S1 178.35 (15) C13-C12-C16-O4 −6.2 (4) C6-S1-S2-C11 81.99 (10) Symmetry codes: (i) −x, −y, −z+1; (ii) −x+1, −y, −z. 
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